An unsolved issue for the arterial chemoreceptors is the mechanism by which hypoxia and other natural stimuli lead to an increase of activity in the carotid sinus nerve. According to the 'metabolic hypothesis', the hypoxic activation of the carotid body (CB) is mediated by a decrease of the ATP levels in the type I cells, which then release a neurotransmitter capable of exciting the sensory nerve endings. Using an in vitro preparation of cat CB, we report that ATP levels in the CB do in fact decrease when the organs are exposed to moderate, short lasting hypoxia (5 min 20% 02). Additionally, we found that decreases in ATP levels induced by 2-deoxyglucose (2 mM) or sodium cyanide (0.1 raM) are closely correlated with dopamine release from type I cells and electrical activity in the carotid sinus nerve elicited by these agents. The possible cause-effect relationship of these events is discussed.
INTRODUCTION
The carotid bodies (CBs) are a pair of chemoreceptor organs located in the area of the carotid bifurcation, which are activated by environmental low 0 2 pressure, low pH and high CO 2 pressure 17. Sensory nerve fibers of the carotid sinus nerve (CSN) penetrate the organ and form synaptic-like contacts with the type I cells.
As discussed in recent reviews3,15 two key problems in the understanding of the chemoreception process have been: (1) the location of the chemosensor within the CB; and (2) the definition of the transduction mechanism(s) in biophysical and/or biochemical terms. Dealing with the first issue, the accumulated evidence in recent years favors the idea that the CB is a secondary receptor in Grundfest terminology 16, the type I cells being the chemosensors. A transmitter released at the synapse between the type I cells and the sensory nerve endings would ultimately activate the sensory nerve endings; however, the chemical identity of this transmitter is not presently established. The transduction mechanism for the CB chemoreceptors remains largely unknown, and among the hypotheses advanced for chemotransduction, the 'metabolic hypothesis' has received great attention1,6,1s,26, 32. This hypothesis rests on the observation that all metabolic poisons are powerful chemostimulants, and postulates that hypoxia, like the metabolic poisons, leads to an increase in CSN activity by producing a decrease in adenosine triphospate (ATP) levels, which in turn triggers the release of transmitter from the type I cells.
In favor of the metabolic hypothesis are the recent observations that type I cells release dopamine (DA), a putative neurotransmitter, in a dose-dependent fashion when CBs are exposed to hypoxiam, n. On the other hand, it is well documented that: (1) ATP levels in brain slices are maintained at normal levels when the tissue is superfused with 7-10% O2-equilibrated solutions 2°, which are known to strongly activate the CB chemoreceptorsT,t2; and (2) in no other structure do metabolic poisons activate the release of neurotransmitters 19,29,3°,33,34. Therefore, a validation of the metabolic hypothesis will require that the moderate levels of hypoxia which are 
